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We needa modelto describefragmentationandthe subsequentenhancedburning
for our computersimulationsof rocketmotorfall-backsandof variousinstrumented
large-scaletests reportedat the previoustwo meetingsof this subcommittee.We wanted
to makethe modelas simpleas possible,andto requireminimalcomputertime and
memory. Whenwe use our ignitionandgrowthmodel,whichdescribesthe
decompositionand energyreleaseof propellantsduringimpact,the gas-phaseproducts
producea positivepressureduringexpansion.Tensilestressesdo not develop.
Therefore,we cannotuse a modelbasedon tensilestressfor fragmentation.Instead,we
use a modelbasedon deformationas measuredby the equivalentplasticstrain.

A qualitativeobservationof large-scaleimpactsis that the numberof piecesfrom
a large-scaleimpactis the sameas the numberthat resultsfroma geometricallysimilar
small-scaleimpactat the samevelocity. If so, the fragmentsizeis inverselyproportional
to the strainrate. We mustconsiderscalingwhenwe try to extendresultsfor the impact
of 8-g samplesto predictthe resultsfromimpactsof 50-Mgrocketmotors.

We calibratedour modelby comparisonwithshotgunimpacttests of several
Class 1.3propellants.Fromthoseresults,we inferthatthe localsurface-to-volumeratio
was approximatelylinearin the localplasticstrain. To an extent,this modelis
reminiscentof modelsof comminutionin whichthe particlesizedecreaseswith
increasingwork. We mustuse testsat morethan one sizeto evaluatethe dependenceon
strainrate. Limitedcomparisonof shotguntestswiththe impactsof largerpropellant
samples(4 kg) showsthat the dependenceon strain-rateis approximatelylinear.
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